4 



CLAIMS 



1 \ 1. A computer, comprising: 

2 \a processor pipeline designed to alternately execute instructions coded for first and 

3 second different computer architectures or coded to implement first and second different 

4 processing conventions; 

5 a menWy for storing instructions for execution by the processor pipeline, the memory 

6 being divided inro pages for management by a virtual memory manager, a single address space 

7 of the memory having first and second pages; 

8 a memory unkdesigned to fetch instructions from the memory for execution by the 

9 pipeline, and to fetch stored indicator elements associated with respective memory pages of the 

10 single address space fromVhich the instructions are to be fetched, each indicator element 

1 1 designed to store an indication of which of two different computer architectures and/or execution 
; J2 conventions under which instruction data of the associated page are to be executed by the 
; :J 3 processor pipeline; 

U14 the memory unit and/or processor pipeline further designed to recognize an execution 

5 flow from the first page, whose associated indicator element indicates the first architecture or 

":::t? \ 

416 execution convention, to the second page^whose associated indicator element indicates the first 

;;i 7 architecture or execution convention, and in\response to the recognizing, to adapt a processing 

; :.:s. \ 

H|8 mode of the processor pipeline or a storage content of the memory to effect execution of 

yi 9 instructions in the architecture and/or under the convention indicated by the indicator element 

JjSO corresponding to the instruction's page. 




1 2. The method of claim 1 : 

2 wherein the two architectures are two instruction s&t architectures; 

3 and wherein the adapting step includes controlling instruction execution hardware of the 

4 computer to interpret the instructions according to the two instruction set architectures according 

5 to the indicator elements. 

1 3. The method of claim 1, wherein the two conventions ar\first and second calling 

2 conventions, and further comprising: 
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3 r^ognizing when program execution has transferred from a region whose indicator 

4 element indicates the first calling convention to a region whose indicator element indicates the 

5 second calling convention, and in response to the recognition, altering the data storage content of 

6 the computer to create asprogram context under the second calling convention that is logically 
equivalent to a pre-alteratioh\program context under the first calling convention. 



4. A method, comprising: 

2 executing instructions fetched frorfi^first and second regions of a single address space of 

3 the memory of a computer, the instructions ofthe first and second regions being coded for 

4 execution by computer of first and second architectiftes or following first and second data 

5 storage conventions, respectively, the memory regions n^ing associated first and second 

6 indicator elements, the indicator elements each having a valvfesindicating the architecture or data 

7 storage convention under which instructions from the associated region are to be executed; 

Y.'.l X. 

.]£ 8 when execution of the instruction data flows from the first regioi^to the second, adapting 

9 the computer for execution in the second architecture or convention. 



S !;1 1 5. The method of claim 4, wherein: 

'.■1,1 

«!« 2 the regions are pages managed by a virtual memory manager. 



1 6. The method of claim 5, wherein the indicator elements are stored in a table of 

□ 2 indicator elements distinct from a primary address translation table used by the virtual memory 

3 manager, the indicator elements of the table associated with corresponding pages of the memory. 

1 7. The method of claim 5, wherein the indicator elements are stored in a table, each 

2 indicator element associated with a corresponding physical page frame. 

1 8. The method of claim 5, wherein the entries are entries of a translation look-aside 

2 buffer. 

1 9. The method of claim 4, wherein the regions are lines of an instruction cache. 
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1 1 0. The method of claim 4: 

2 wherein the two architectures are two instruction set architectures; 

3 and wherein the adapting step includes controlling instruction execution hardware of the 

4 computer to interpret the instructions according to the two instruction set architectures according 

5 to the indicator elements. 

1 11. The method of claim 1 0, wherein: 

2 the regions are pages managed by a virtual memory manager. 

12. The method of claim 11, wherein the indicator elements are stored in a table 



whose entries are associated w^th corresponding physical page frames. 
1 13. The method of claim 1 1 , wherein the entry is one entry of a translation look-aside 

a 

Jj2 buffer. 



Lj'jl 14. The method^lU^aim 10, wherein a mode of execution of the instructions is 

J: ::f2 changed without software interventi^whgn^execution flows from the first region to the second. 
Of : % 

^) □ 1 15. The method of claim 1 0, wherein execution ofth^computer takes an exception 



•f*2 when execution flows from the first region to the second. 



/j-J 1 1 6. The method of claim 15, wherein the mode of execution of the instructions is 

2 explicitly controlled by an exception handler. 

1 17. The method of claim 10, wherein: 

2 one of the regions stores an off-the-shelf operating system binary coded in an instruction 

3 set non-native to the computer, the non-native instruction set providing access to a reduced 

4 subset of the resources of the computer. 



1 1 8. The method of clainvJA wherein the two conventions are first and second data 



^ 2 storage conventions, and further comprising: 



Atty. Docket No. 30585/3 146 ^Ex-ptess Mail Label EI465234986US 

NYDOCS04 / 254255 vl 



1 



3 recognizlftg-wjien program execution has transferred from a region whose indicator 

4 element indicates the first data"stoqy>e convention to a region whose indicator element indicates 

5 the second data storage convention, and mr^^seto^the recognition, altering the data storage 

6 content of the computer to create a program context undBHhe^econd data storage convention 

7 that is logically equivalent to a pre-alteration program context undertfiferfk§t^data storage 

8 convention. 




1 19. The method of claim 18, wherein: 

2 the regions are pages managed by a virtual memory manager; 

3 one of the two data storage conventions is a register-based calling convention, and the 

4 other data storage convention is a memory stack-based calling convention. 



4 1 5 

a 7 



a i 

ijj 2 
3 
4 
5 
6 
7 
8 
9 
10 



10, The method of claim 1 8, further comprising: 

classifying control-flow instructions of a computer instruction set into a plurality of 
classes; and 

during exertion of a program on a computer, as part of the execution of instructions of 
the instruction set, updating a record of the class of the classified control-flow instruction most 
recently executed; 

the adjusting process Bfeyig determined, at least in part, by the instruction class record. 

21 . The method of claim IX wherein: 

the instruction data coded for execution by a first of the two instruction set architectures 
observes a data storage convention associatedVith the first architecture, and instruction data 
coded for execution by a second of the two instruction set architectures observes a second, 
different, data storage convention associated with the^econd architecture, a single indicator 
element indicating both the instruction set architecture anfcUhe data storage convention; 

and further comprising, recognizing when program execution transfers from a region 
using the first instruction set architecture to a region using the second instruction set architecture, 
and in response to the recognition, adjusting the data storage content the computer from the 
first storage convention to the second. 
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1 \22. The method of claim 4, wherein the two conventions are first and second data 

2 storage cohventions, and further comprising: 

3 recognising when program execution has transferred from a region whose indicator 

4 element indicates the first data storage convention to a region whose indictor element indicates 

5 the second data storagexconvention, and in response to the recognition, altering the data storage 

6 content of the computer to create a program context under the second data storage convention 

7 that is logically equivalent to irpre-alteration program context under the first data storage 

8 convention. \^ 

1 23. The method of claim 22, fuhher comprising: 

2 overlaying the logical resources of the r^st and second instruction set architectures onto 

3 the physical resources of the computer according tc>\a mapping that assigns corresponding 

4 resources of the two architectures to a common physicairesource of a computer when the 

5 resources serve analogous functions in the calling conventions of the two architectures. 

1 24. The method of claim 22, wherein the adjusting step further comprises: 

2 altering a bit representation of a datum from a first representational the first convention 

3 to a second representation in the second convention, the alteration of representation being chosen 

4 to preserve the meaning of the datum across the change in execution conventiok 



1 25. The method of claim 22, wherein the adjusting step further comprises: 

2 copying a datum from a first location to a second location, the first location having a use 

3 under the first data storage convention analogous to the use of the second location under the 

4 second data storage convention. 

1 26. The method of claim 22, wherein the adjusting step further comprises: 

2 copying a datum from a third location to a fourth, the third location having a use under 

3 the first data storage convention analogous to the use of the third location under the first data 

4 storage convention and to the fourth location under the second data storage convention, a 

5 program for the copying being programmed to assume that exactly one of the first and third 

6 locations is no longer required by the execution of the program. 
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27. The method of cHttm-22, wherein 
a rule for copying data from the first loSatioxxto the second is determined by examining a 
descriptor associated with the location of execution before tfie*recQ£nized execution transfer. 



1 28. The method of claim 22, wherein the two conventions are two calling 

2 conventions. 

1 29. The method of claim 28, wherein: 

2 one of the two calling conventions is a register-based calling convention, and the other 

3 calling convention is a memory stack-based calling convention. 




1 



'■5 i 



1 

2 
3 



30. The method of claim 28, wherein: 

the regions are pages managed by a virtual memory manager. 

3 1 . The method of claim 30, wherein the indicator elements are stored in a table 
whose entries are associated witlAorresponding physical page frames. 



32. The method of claim 3 1 , wherein the entry is one entry of a translation look-aside 



^2 buffer. 




33. ^sThe method of claim 28, further comprising: 

taking a prob^ssor exception in response to the recognition, a handler for the exception 
• - J atum fro 
:orageb: 
second data storage convention. 



programmed to copy a datum from a first location to a second location, the first location having a 
use under the first data storagebanvention analogous to the use of the second location under the 
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34. The method of claim 22, further comprising: 

classifying control-flow instructions of a computfei^nstruction set into a plurality of 
classes; and 
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4 during executioiT^Df^program on a computer, as part of the execution of instructions of 

5 the instruction set, updating a recordoFthe<lass of the classified control-flow instruction most 

6 recently executed; "^^^ 

7 the adjusting process being determined, at least in part, by the mstqiction class record. 



1 35. The method of claim 34, wherein: 

2 one of the two data storage conventions is a register-based calling convention, and the 

3 other data storage convention is a memory stack-based calling convention. 



1 

2 
3 
4 
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36. The method of claim 34, wherein: 

in some of the control-flow instructions, the classification is statically determined by the 
opcode of the instructions; and 

in other of the control-flow instructions, the classification is dynamically determined 
based on a full/empty status of a register. 



37. Ascomputer processor, comprising: 

a processor pipeline configured to alternately execute instructions of computers of two 
different architectures oKprocessing conventions; 

a memory unit designed to fetch instructions from a computer memory for execution by 
the pipeline, and to fetch stored indicator elements associated with respective memory regions of 
a single address space from which the instructions are to be fetched, each indicator element 
designed to store an indication of the^bhitecture or execution convention under which the 
instruction data of the associated region areHo be executed by the processor pipeline; 

the memory unit and/or processor pipeline further designed to recognize an execution 
flow from a region whose indicator element indicate one architecture or execution convention to 
another. 




38. The method of claim 37, wherein the indicator elements are stored in a table of 
indicator elements distinct from a primary address translation tabl^used by the virtual memory 
manager, the indicator elements of the table associated with corresponaing pages of the memory. 
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39. The computer processor of claim 37, further comprising: 
a translation look-aside buff/r (TLB); and 
3 TLB control circuitry designed to load the indicator elements into the TLB from a table 

stored in memory, the entries of th<j table being associated with corresponding physical page 



4 

5 frames 



1 40. The computer processor of claim 37, wherein the two architectures are two 

2 instruction set architectures, and further comprising: 
processor pipeline control circuitry designed to control the processor pipeline to effect 

interpretation of the instructions under the two instruction set architectures alternately, according 



3 
4 

5 to the associated indicator elements 



1 41. 



The computer processor of claim 40, further comprising: 



I software programmed to manage a transition between the execution of a program 

t executing in the first instruction set architecture, being an instruction set architecture native to 
j the computer processor, and execution of an off-the-shelf operating system coded in the second 
instruction set, being an instruction set non-native to the computer, providing access to a reduced 



subset N of the resources of the computer. 



Ij 42. The computer processor of claim 40: 

I each indicatoreWnt being further designed to store an indication of a calling 

j convention under which the hnsfruction data of the associated region are coded for execution by 
the processor pipeline; 

and further comprising software^rqgrammed to alter the data storage content of a 
computer using the computer processor to cr^te^program context under the second calling 
convention that is logically equivalent to a pre-alterafionprogram context under the first calling 
convention; 



the memory unit further designed to recognize when prog>amexecution has transferred 
from a region whose indicator element indicates the first calling convention to a region whose 
indicator element indicates the second calling convention, and in responsetoth^recognition, to 
invoke the transition management software. 



1 43. The computer processor of claim 42, wherein the memory unit is designed to 

2 recognize a single indicator element to indicate both the instruction set architecture and calling 

3 convention of a region. 



1 44. The compittex^rocessor of claim 42, wherein the memory unit and software are 

2 designed to effect a transition betwefendnstruction boundaries, between execution in a region 
jj\ 3 coded in the first instruction set using thefir^aiUng convention to execution in a region coded 
^ 4 in the second instruction set using the second calling convfcatjon, so that code at the source of the 




5 transfer may effect the execution transition without being speciallyfcodgd for code at the 

6 destination. 




1 45. The computer processor of claim 42, wherein: 

O 

, y%2 one of the two calling conventions is a register-based calling convention, and the other 

3 calling convention is a memory stack-based calling convention. 

Li! 

i'jij 1 46. The computer processor of claim 42, wherein the logical resources for support of 

4*2 the first and second instruction set architectures are overlaid on the physical resources of the 

r ;| 3 computer processor according to a mapping that assigns corresponding resources of the two 

! sI '? 4 architectures to a common physical resource when the resources serve analogous functions in the 

□ 5 calling conventions of the two architectures. 




1 47. The computer proces^oj^ofclaim 42, wherein 

1^2 a rule for altering the data storage cohtqit from the first calling convention to the second 

3 is determined by examining a descriptor associatedWk^the location of execution before the 

4 recognized execution transfer. 




1 48. The computer processor of claim 42, wherein control-flow instructions of the 

2 instruction set are classified into a plurality of classes; and 

3 the processor pipeline updates a record of the class of the classified control-flow 

4 instruction most recently executed; 
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5 the storage alteration process being determined, at least in part, by the instruction class 

6 record. 



1 49. The computer processor of claim 40, further comprising: 

2 a transition manager designed to effect a transition between the execution of code coded 

3 in instructions of a first instruction set architecture and code coded in instructions of a second 

4 instruction set architecture, the transition manager designed to alter a bit representation of a 

5 datum from a first representation under the first architecture to a second representation under the 

6 second architecture, the alteration of representation being chosen to preserve the meaning of the 

7 datum across the change in execution architecture. 



c$\\ 1 
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50. The computer processohof claim 40, further comprising circuitry designed to 
raise an exception when the execution flow frb?na region whose indicator element indicates one 
architecture or execution convention to another is : 



lized. 



51. A method, comprising: 

storing instructions in pages of a computer memory managed by a virtual memory 
manager, the instruction data of the pages being coded for execution by, respectively, computers 
of two different architectures and/or under two different execution conventions; 

in association with pages of the memory, storing corresponding indicator elements 
indicating the architecture or convention in which the instructions of the pages are to be 
executed; 

executing instructions from the pages in a common processor, the processor designed, 
responsive to the page indicator elements, to execute instructions in the architecture or under the 
convention indicated by the indicator element corresponding to the instruction's page. 



_S 



52. The method of claim 5 1 , wherein the pages' indicator elements are stored in a 
table whose entries arV associated with corresponding physical page frames, and cached in a 
translation look-aside buffer. 
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1 \53. The method of claim 5 1 , wherein the two architectures are two instruction set 

2 architectures, and further comprising: 

3 controlling the instruction execution hardware of the computer to interpret the 

4 instructions according to the two instruction set architectures according to the indicator element. 

1 54. Theonethod of claim 51, wherein the two conventions are first and second data 

2 storage conventions\nd further comprising: 

3 recognizing when program execution has transferred from a region whose indicator 

4 element indicates the firsKlata storage convention to a region whose indicator element indicates 

5 the second data storage convention, and in response to the recognition, altering the data storage 

6 content of the computer to create a program context under the second data storage convention 

7 that is logically equivalent to a p^e-alteration program context under the first data storage 
...8 convention 

-o 

■;!( 1 55. The method of claim 54, fiirther comprising: 

-i 12 storing instruction data in a third page, the instruction data of the third page being coded 

ji 3 for execution by one of the two architectures\and observing a data storage convention associated 

13 4 with the other of the two architectures; 

;| 5 storing indicator elements indicating the d^ta storage convention observed by the 

j 6 instructions of the respective pages; and 

-3 7 recognizing each transition of program executi&^from a page using the first data storage 

9 recognition, adjusting the data storage content of the computer from the first storage convention 



1 8 convention to a page using the second data storage convention, and in response to the 
9 recognition, adjusting the dat 
10 to the second, and vice-versa 



1 56. The method of claim 53, wherein: 

2 the instruction data coded for execution by a first of the two instruction set architectures 

3 observes a data storage convention associated with the first architecture)\and instruction data 

4 coded for execution by a second of the two instruction set architectures observes a second, 

5 different, data storage convention associated with the second architecture, a single indicator 
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6 element ih^icating both the instruction set architecture and the data storage convention of the 

7 associated pagfc 

8 and further comprising, recognizing when program execution transfers from a page using 

9 the first instruction set areWtecture to a page using the second instruction set architecture, and in 
10 response to the recognition, adjusting the data storage content of the computer from the first 

storage convention to the second. 




57. The method of claim 54, wherein the two conventions are a register-based calling 
convention and a memory stack-based calling convention, and further comprising: 



3 recognizing when program execution has transferr^from a page using the register-based 

4 calling convention to a page using the memory stack-based convention, and in response to the 

5 recognition, adjusting the data storage content of the computer from the first calling convention 



to the second. 




jdl 58. The method of claim 54, wherein the adjusting step further comprises: 

|ti'i2 copying a datum from a third location to a fourth, the third location having a use under 

d ; |3 the first data storage convention analogous to the use of the third location under the first data 

^ 13 4 storage convention and to the fourth location under the second data storage convention, a 

Q 5 program for the copying being programmed to assume that exactly one of the first and third 

I 1 6 locations is no longer required by the execution of the program, a bit representation of the datum 

7 copied to the second location differing from a bit representation of the datum copied from the 

|;J 8 first location, the alteration of representation being chosen to preserve the meaning of the datum 
across the change in data storage convention. 



59. The method of clkhn 54, wherein 

a rule for copying data fronr^e first location to the second is determined by examining a 
descriptor associated with the location of\execution before the recognized execution transfer. 



1 60. The method of claim 54, further comprising: 

2 classifying control-flow instructions of a computer instruction set into a plurality of 

3 classes; and 
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4 during execution of a program on a computer, as part of the execution of instructions of 

5 the instruction set, updating a record of the class of the classified control-flow instruction most 

6 recently executed; 

7 the altering process being determined, at least in part, by the instruction class record. 



1 6\ A microprocessor chip, comprising: 

2 an instruction unit, configured to fetch instructions from a memory managed by the 

3 virtual memoi\ manager, and configured to execute instructions coded for first and second 

4 different computer architectures or coded to implement first and second different data storage 

5 conventions; 

6 the microprocessor chip being designed (a) to retrieve indicator elements stored in 

7 association with respective pages of the memory, each indicator element indicating the 

s :5 8 architecture or convention in which the instructions of the page are to be executed, and (b) to 

y;Ij9 recognize when instruction execution has flowed from a page of the first architecture or 

I Jfl convention to a page of the second, as indicted by the respective associated indicator elements, 

M 1 and (c) to alter a processing mode of^the instruction unit or a storage content of the memory to 

j|2 effect execution of instructions in accord with the indicator element associated with the page of 

H 3 the second architecture or convention. \ 

! : J 1 62. The method of claim 61 , wherein the indicator elements are stored in virtual 

3 2 address translation table entries. \ 

1 63. The method of claim 61, wherein the indicator elements are stored in a table 

\ 

2 distinct from a primary address translation table used by a virtual memory manager, the indicator 

3 elements of the table being stored in association with respective pages of the memory. 

1 64. The method of claim 61 , wherein the indicator elements are stored in association 

2 with respective physical page frames. \ 

1 65. The method of claim 61 , wherein the indicator elements ate stored in association 

2 with respective virtual pages. \ 
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1 66. \The method of claim 6 1 , wherein the indicator elements are stored in entries of a 

2 translation look-aside buffer. 



1 67. The methoclvof claim 61, wherein the indicator elements are stored in an 

2 instruction cache. 



1 

2 
3 




68. The microprocessor chir>of claim 6 1 , wherein a mode of execution of the 
instructions is changed without software intervention when execution flows from the first reg 



to the second. 




ion 



69. The microprocessor chip of claim 6 1 , the microprocessor chip being designed to 
raise an exception when execution flows from the first regiontb«the second; 

and further comprising exception handler software programmed to handle the exception 
by explicitly controlling a mode of execution of the instructions. 





I 
3 



70. The microprocessor chip of claim 6 1 , wherein the architecture or convention 
indicator elements are stored instable whose entries are associated with corresponding physical 
page frames, and cached in a translation look-aside buffer. 

71. The microprocessor chip of claim 6 1 , wherein the two architectures are two 
instruction set architectures, and the microprocessor chip controls the instruction unit to interpret 
the instructions according to the two instruction set architectures according to the indicator 
element corresponding to the pages from which the instructions are fetched. 



I 
> 

I 
\ 



72. The microprocessor chip of claim 7 1 , further comprising: 
software programmed to manage a transition between the execution of a program 
executing in the first instruction set architecture, being an instruction set architecture native to 
the computer processor, and execution of an off-the-shelf operating system coded in the second 
instruction set, being an instruction set non-native to the computer providing access to a reduced 
subset of the resources of the computer. 
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1 73\ The microprocessor chip of claim 71 : 

2 each indicator element being further designed to store an indication of a data storage 

3 convention under wh|ch the instruction data of the associated page are coded for execution by 

4 the instruction unit; 

5 and further comprisirrgsoftware programmed to alter the data storage content of a 

6 computer using the microprocessor chip, to create a program context under the second data 

7 storage convention that is logically equivalent to a pre-alteration program context under the first 

8 data storage convention; 

9 the microprocessor chip further designed to recognize when program execution has 

10 transferred from a region whose indicator element indicates the first data storage convention to a 

1 1 region whose indicator element indicates the second data storage convention, and in response to 
,L2 the recognition, to invoke the transition management softw&re 



.Is 




v|l 74. The microprocessor chip of claim 73, being further designed to: 

■* \2 to retrieve instruction data from a third page, the instruction data of the third page being 

j;j3 coded for execution by a first of the two architectures, and observing a data storage convention 

;= 4 of the second of the two architectures; 

■ I 5 to retrieve indicator elements indicating the data storage convention observed by the 

. j 6 instructions of the respective pages; and 

:f 7 to recognize each transition of program execution from a page using the first data storage 

J 

1 8 convention to a page using the second data storage convention, and in response to the 

9 recognition, to adjust the data storage content of the computer from the first data storage 

10 convention to the second data storage convention, and vice-versa. 

1 75. The microprocessor chip of claim 73, further designed to recognize a single 

2 indicator element to indicate both the instruction set architecture and calling convention of a 

3 page. 



1 76. The microprocessor chip of claim 71 , further comprising hardware and/or 

2 software designed: 
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3 \a) to retrieve calling convention indicator elements stored in association with respective 

4 pages of tn& memory, each calling convention indicator element indicating which of a register- 

5 based calling convention or a memory stack-based calling convention is observed by instructions 

6 of the page; 

7 (b) to recognize^when instruction execution has flowed from a page of a memory-based 

8 convention to a page of the register-based calling convention, as indicated by the calling 

9 convention indicator elements associated with the respective pages, and 

10 (c) in response to the recognition, to alter a storage content of the computer to create a 

\ 

1 1 program context under the register-based convention logically equivalent to a pre-alteration 

1 2 program context under the memory-basted convention. 



1 77. The microprocessor chip of claim 61 : 

\ 

2 wherein the two conventions are first and v second data storage conventions; 
;3 and further comprising software programmed^ alter the data storage content of a 
: |4 computer using the microprocessor chip, to create a program context under the second data 
=|5 storage convention that is logically equivalent to a pre-altera^ion program context under the first 

3 

*6 data storage convention; 

..} 

•J the microprocessor chip being further designed to recognizXwhen program execution has 

~8 transferred from a region whose indicator element indicates the first datastorage convention to a 

*9 region whose indicator element indicates the second data storage conventfo^n, and in response to 

i 

fO the recognition, to invoke the transition management software. 



1 78. The microprocessor chip of claim 77, wherein the microprocessor chip and 

2 software are designed to effect a transition between instruction boundaries, between execution on 

3 a page coded in the first instruction set using the first calling convention to execution on a page 

4 coded in the second instruction set using the second calling convention, the software 

5 programmed to effect the execution transition without the code at the source of the transition 

6 being specially coded to interface with code at the destination of the transition. 

1 79. The microprocessor chip of claim 77, wherein the two conventions are two calling 

2 conventions. 
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80 . The microprocessor chip of convenli „„, and the other 

one of the two calling conveniens is a regis 

„™ stack-based calling convenuon. 
calling convention .s a memory stack bas 

W„ of claim 79, wherein the physical resources of the 
Coprocessor chip are asso-ed o * *g ^ ^ , „ 

, • ? \*\™ 79 further comprising: 
software and/or hardware des.gned effe by 

presentation being chosen to preserve the meantng 

convention. 

0 , location the first location havng a use under the 

t ^^^^T^ 



1 

2 

;% 

& 

Hi 6 

! f?7 convention. 



1 



4 mirdlocationunderthefi^ 



the program.. 
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1 85N. The microprocessor chip of claim 61 , further comprising hardware and/or 

2 software desighed: 

3 (a) to retri^^calling convention indicator elements stored in association with respective 

4 pages of the memory, each calling convention indicator element indicating which of a register- 

5 based calling convention or ^memory stack-based calling convention is observed by instructions 

6 of the page; Ns \ v ^ 

7 (b) to recognize when instruction execution has flowed from a page using the register- 

, 8 based calling convention to a page usinjjthe memory stack-based convention, as indicated by the 

9 calling convention indicator elements associated with the respective pages, and 

10 (c) in response to the recognition, to altera^storage content of the computer to create a 

1 1 program context under the memory -based conventiorribgically equivalent to a pre-alteration 

1 2 program context under the register-based convention. \^ 

;!!: * - 

'■ins 

y;Jl 86. The microprocessor chip of claim 61 , wherein control-flow instructions of the 

UJ 

;Y?2 microprocessor's instruction set are classified into a plurality of classes; and 

^ |3 the fetch and execute unit updates a record of the class of the classified control-flow 

:j;|4 instruction most recently executed; 

j = 5 the storage alteration process being determined, at least in part, by the instruction class 

U6 record. 

ViJ 

: :;f 1 87. \A method, comprising: 

J;| 2 executing\control-transfer instruction under a first execution context of a computer, the 

3 instruction being arcm{ecturally defined to transfer control directly to a destination instruction 

4 for execution in a second execution context of the computer; 

5 before executing the destination instruction, altering the data storage content of the 

6 computer to establish a program context under the second execution context that is logically 

7 equivalent to the context of the computer as interpreted under the first execution context, the 

8 reconfiguring including at least one data movement operation not included in the architectural 

9 definition of the control-transfer instruction. \. 

10 copying data from a general registei^to a memory stack; and 

1 1 copying data from a memory stack to a\general register. 
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88. The method of claim 87, wherein the data movement includes at least one of: 
copying data from a general register to a memory stack; and 

copying data from a memory stack to a general register. 

89. The method of claim 87, wherein: 

the transition for the first execution context to the second context is recognized in a 
difference between two indicator elements associated with the memory pages containing the 
control-transfer instruction and the destination instruction, respectively, the pages being under 
the management of a virtual memory manager. 

90. The method cw claim 89, wherein the indicator elements are stored in a table 
whose entries are associated with corresponding physical page frames. 

91 . The method of claim 89, wherein the indicator elements are stored in entries of a 
translation look-aside buffer. 



92. The method of cfemi 87, further comprising: 

altering a bit representation ofa datum from a first representation in the first convention 
to a second representation in the seconchconvention, the alteration of representation being chosen 
to preserve the meaning of the datum across^the change in execution convention. 



93. The method oixlaim 87, wherein 

a rule for copying data from the source memory or register to the destination register or 
memory is determined by examining a descriptor associated with the location of the control- 
transfer instructimi. 



94. A method, coRy)rising: 

executing a section of corhputer object code twice, without modification of the code 
section between the two executions, the code section materializing a destination address into a 
register and being architecturally defined tbsdirectly transfer control indirectly through the 
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5 register to the destination address, the two executions materializing two different destination 

6 addresses; ^^^-^^ 

7 the two destination code sections at the two materialized destination addresses being 

8 coded in two distinct instruction sets, neither instmction^rtbeing^-subset of the other. 



1 95. The method of claim 94, wherein: 

2 the code at the first destination receives floating-point arguments and returns floating- 

3 point return values using a register-based calling convention; and 

4 the code at the second destination receives floating-point arguments using a memory- 

5 based stack calling convention, and returns floating-point values using a register indicated by a 

6 top-of-stack pointer. 
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